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(57) A method and system for protecting a battery
power limit, and a storage medium are disclosed. The
method for protecting a battery power limit is applied to a
vehicle with a battery management system. The method
includes: acquiring temperature data, a state of charge,
and a cell voltage extreme value of a battery, periodically;
calculating a current maximum available power accord-
ing to the temperature data and the state of charge;
determining a power limit coefficient according to the cell
voltage extreme value, and a voltage limited power inter-
val corresponding to the temperature data; and obtaining
an actual available power that the battery management
system allows the vehicle to use according to the max-
imum available power and the power limit coefficient.
According to the method, different temperature ranges
can be adapted according to logic. The corresponding
power limit coefficient can be automatically obtained
according to the currently collected cell voltage extreme
value, and the voltage interval at the current temperature,
thereby improving the accuracy of controlling the actual
available power and the protection for the battery.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is filed on the basis of Chinese patent application No. 202211030869. 1 filed August 26, 2022,
and claims priority of the Chinese patent application, the entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the technical field of power battery management, and in particular, to a method
and system for protecting a battery power limit, and a storage medium.

BACKGROUND

[0003] Currently, the battery power limit protection in the battery management system is based on the voltage-
segmented power limit method, which divides the battery voltage range into different voltage intervals, and assigns
different power limit coefficients for different voltage intervals. The closer to the voltage alarm region, the larger the power
limit coefficient, thus achieving the effect of segmented power limit. However, this voltage-segmented power limit method
has high requirements on selection of points for the voltage intervals and the respective power limit coefficients within the
voltage intervals. Since there is only one fixed voltage limit coefficient in a certain voltage interval, itis easy for situations to
arise where the power cannot be limited in a certain voltage interval, and is overly limited in the next voltage interval.
Therefore, this method has a low power limit accuracy and provides poor protection for the battery.

SUMMARY

[0004] The presentdisclosure aims to solve at least one of the technical problems existing in the related art. To this end,
the present disclosure provides a method and system for protecting a battery power limit, and a storage medium that can
automatically adaptto voltage limited power intervals at differenttemperatures, and obtain the power limit coefficientin real
time according to the cell voltage extreme value and the voltage limited power interval, improving the accuracy of
controlling the actual available power and enhancing the protection of the battery.

[0005] Inafirstaspect, an embodiment of the present disclosure provides a method for protecting a battery power limit,
applied to a vehicle, the vehicle being provided with a battery management system, where the method includes:

acquiring temperature data, a state of charge, and a cell voltage extreme value of a battery, periodically;
calculating a current maximum available power according to the temperature data and the state of charge, where the
maximum available power includes a maximum discharging power and a maximum charging power;

determining a power limit coefficient according to the cell voltage extreme value, and a voltage limited power interval
corresponding to the temperature data; and

obtaining an actual available power that the battery management system allows the vehicle to use according to the
maximum available power and the power limit coefficient.

[0006] According to one or more technical solutions provided in an embodiment of the present disclosure, there are at
least the following beneficial effects. By acquiring temperature data, a state of charge, and a cell voltage extreme value of a
battery, periodically; calculating current maximum available power according to the temperature data and the state of
charge; determining a power limit coefficient according to the cell voltage extreme value, and a voltage limited power
interval corresponding to the temperature data; and obtaining an actual available power that the battery management
system allows the vehicle to use according to the maximum available power and the power limit coefficient, the method of
the present disclosure can automatically adapt to voltage limited power intervals at different temperatures, calculate and
obtain the power limit coefficient in real time according to the cell voltage extreme value and the voltage limited power
interval, which improves the accuracy of controlling the actual available power and controls the battery usage voltage
within a safe range, thereby improving protection for the battery, and slowing down the aging of the battery.

[0007] Accordingto some embodiments of the present disclosure, a calculation formula for obtaining an actual available
power that the battery management system allows the vehicle to use according to the maximum available power and the
power limit coefficient is as follows:

P = Powery g X Limitggee,
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where P denotes the actual available power, Power,,,, denotes the maximum available power, and Limitg,,, denotes the
power limit coefficient.

[0008] According to some embodiments of the present disclosure, the battery power limit includes a discharging power
limitand a charging power limit, in the discharging power limit, the power limit coefficient is a first power limit coefficient, the
cell voltage extreme value is a minimum cell voltage, the voltage limited power interval includes a discharging power limit
starting voltage, a discharging power limit cut-off voltage and a discharging power limit recovery voltage; and the
determining a power limit coefficient according to the cell voltage extreme value, and a voltage limited power interval
corresponding to the temperature data includes:

determining the first power limit coefficient by comparing the minimum cell voltage with the discharging power limit starting
voltage, the discharging power limit cut-off voltage and the discharging power limit recovery voltage, respectively.
[0009] According to some embodiments of the present disclosure, the determining the first power limit coefficient by
comparing the minimum cell voltage with the discharging power limit starting voltage, the discharging power limit cut-off
voltage and the discharging power limit recovery voltage respectively includes:

acquiring an initial discharging power limit coefficient;

in response to the minimum cell voltage being not less than the discharging power limit starting voltage, determining
the first power limit coefficient to be the initial discharging power limit coefficient;

in response to the minimum cell voltage being not greater than the discharging power limit cut-off voltage, determining
the first power limit coefficient to be zero;

in response to the minimum cell voltage being between the discharging power limit starting voltage and the
discharging power limit cut-off voltage, calculating and obtaining the first power limit coefficient according to a first
voltage power limit formula; and

in response to the minimum cell voltage being greater than the discharging power limit recovery voltage, determining
the first power limit coefficient to be the initial discharging power limit coefficient.

[0010] According to some embodiments of the present disclosure, the first voltage power limit formula is as follows:

Vitgmin—Ve

Limit =
Ratel Vi—Vsy

X LimitRateS:

where Limitn,,1 denotes the first power limit coefficient, Vitg,,,, denotes the minimum cell voltage, V, denotes the
discharging power limit starting voltage, V, denotes the discharging power limit cut-off voltage, and Limitg ;.3 denotes the
initial discharging power limit coefficient.

[0011] According to some embodiments of the present disclosure, the battery power limit includes a discharging power
limitand a charging power limit, in the charging power limit, the power limit coefficientis a second power limit coefficient, the
cell voltage extreme value is a maximum cell voltage, the voltage limited power interval includes a charging power limit
starting voltage, a charging power limit cut-off voltage and a charging power limit recovery voltage; and the determining a
power limit coefficient according to the cell voltage extreme value, and a voltage limited power interval corresponding to the
temperature data includes:

determining the second power limit coefficient by comparing the maximum cell voltage with the charging power limit
starting voltage, the charging power limit cut-off voltage and the charging power limit recovery voltage respectively.
[0012] According to some embodiments of the present disclosure, the determining the second power limit coefficient by
comparing the maximum cell voltage with the charging power limit starting voltage, the charging power limit cut-off voltage
and the charging power limit recovery voltage respectively includes:

acquiring an initial charging power limit coefficient;

in response to the maximum cell voltage being not greater than the charging power limit starting voltage, determining
the second power limit coefficient to be the initial charging power limit coefficient;

in response to the maximum cell voltage being not less than the charging power limit cut-off voltage, determining the
second power limit coefficient to be zero;

in response to the maximum cell voltage being between the charging power limit starting voltage and the charging
power limit cut-off voltage, calculating and obtaining the second power limit coefficient according to a second voltage
power limit formula; and

in response to the maximum cell voltage being less than the charging power limit recovery voltage, determining the
second power limit coefficient to be the initial charging power limit coefficient.

[0013] According to some embodiments of the present disclosure, the first voltage power limit formula is as follows:
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Vs—VItgmax

X Limit
Vs—Vy Rate4»

Limitg e, = Limitg rea —

where Limitg,;.» denotes the second power limit coefficient, Vitg,,,, denotes the maximum cell voltage, V, denotes the
charging power limit starting voltage, V; denotes the charging power limit cut-off voltage, and Limit,,.4 denotes the initial
charging power limit coefficient.

[0014] In a second aspect, a system for protecting a battery power limit according to an embodiment of the present
disclosure includes amemory, a processor and a computer program stored on the memory and executed on the processor,
where the computer program, when executed by the processor, causes the processor to implement the method for
protecting a battery power limit in the first aspect.

[0015] In a third aspect, a computer-readable storage medium according to an embodiment of the present disclosure
stores computer executable instructions for causing the computer to implement the method for protecting a battery power
limit in the first aspect.

[0016] Additional aspects and advantages of the present disclosure will be set forth in partin the description hereinafter,
and in part will be apparent from the description, or may be learned by a practice of the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0017] The drawings are provided for further understanding of the technical solutions of the present disclosure, and
constitute a part of the description. The drawings and the embodiments of the present disclosure are used to explain the
technical solutions of the present disclosure, and do not constitute a limitation to the technical solutions of the present
disclosure.

FIG. 1 is a schematic flowchart of a method for protecting a battery power limit provided by an embodiment of the
present disclosure;

FIG. 2is a schematic diagram showing voltage segmentation of the battery cell at 25°C provided by an embodiment of
the present disclosure;

FIG. 3 is a schematic flowchart of acquiring a first power limit coefficient provided by an embodiment of the present
disclosure;

Figure 4 is a schematic flowchart of a specific process for acquiring the first power limit coefficient provided by an
embodiment of the present disclosure;

FIG. 5is a schematic logical diagram of linear power reduction provided by an embodiment of the present disclosure;

FIG. 6 is a schematic flowchart of acquiring a second power limit coefficient provided by another embodiment of the
present disclosure;

FIG. 7 is a schematic flowchart of a specific process for acquiring the second power limit coefficient provided by
another embodiment of the present disclosure; and

FIG. 8 is a schematic logical diagram of linear power reduction provided by another embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0018] In orderto make the objectives, technical solutions, and advantages of the present disclosure clearer and more
understandable, the present disclosure will be further described in detail below in conjunction with the accompanying
drawings and embodiments. It is to be understood that the specific embodiments described here are merely used to
explain the present disclosure and are not intended to limit the present disclosure.

[0019] It needs to be noted that although the functional modules are divided in the apparatus schematic diagrams and
the logical sequence is shown in the flowcharts, in some cases, the apparatus may have different module divisions, or the
steps shown or described in the flowcharts may be performed in an different order. The terms such as "first", "second" in the
description, claims, and above-mentioned drawings are used to distinguish similar objects and are not necessarily used to
describe a specific order or sequence.

[0020] Currently, the battery power limit protection in the battery management system is based on the voltage-
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segmented power limit method, which divides the battery voltage range into different voltage intervals, and assigns
different power limit coefficients for different voltage intervals. The closer to the voltage alarm region, the larger the power
limit coefficient, thus achieving the effect of segmented power limit. However, this voltage-segmented power limit method
has high requirements on selection of points for the voltage intervals and the respective power limit coefficients within the
voltage intervals. Since there is only one fixed voltage limit coefficient in a certain voltage interval, itis easy for situations to
arise where the power cannot be limited in a certain voltage interval, and is overly limited in the next voltage interval.
Therefore, this method has a low power limit accuracy and provides poor protection for the battery.

[0021] Based on this, embodiments of the present disclosure provide a method and system for protecting a battery
power limit, and a storage medium that can automatically adapt to voltage limited power intervals at different temperatures,
and calculate and obtain the power limit coefficient in real time according to the cell voltage extreme value and the voltage
limited power interval, improving the accuracy of controlling the actual available power and enhancing the protection of the
battery.

[0022] Embodiments of the present disclosure will be further described hereinafter with reference to the accompanying
drawings.

[0023] Inafirst aspect, an embodiment of the present disclosure specifically provides a method for protecting a battery
power limit, as shown in FIG. 1. The method for protecting a battery power limit is applied to a vehicle, the vehicle is
provided with a battery management system, the method includes but is not limited to the following steps:

S 100: periodically acquiring temperature data, a state of charge, and a cell voltage extreme value of a battery;

S200: calculating a current maximum available power according to the temperature data and the state of charge;
where the maximum available power includes a maximum discharging power and a maximum charging power.

S300: determining a power limit coefficient according to the cell voltage extreme value, and a voltage limited power
interval corresponding to the temperature data; and

S400: obtaining an actual available power that the battery management system allows the vehicle to use according to
the maximum available power and the power limit coefficient.

[0024] It should be noted that the method for protecting a battery power limit provided by this embodiment is applied to
the battery management system of new energy vehicles such as pure electric vehicles or hybrid electric vehicles. The
battery management system controls the maximum discharging power and the maximum regenerative power of the
vehicle according to the actual available power, in order to avoid a battery failure such as over-discharge and over-charge.
According to this method for protecting a battery power limit, it can automatically adapt to voltage limited power intervals at
different temperatures; calculate and obtain the power limit coefficient in real time according to the cell voltage extreme
value and the voltage limited power interval; and improve the accuracy of controlling the actual available power and control
the battery usage voltage within a safe range, thereby improving protection for the battery, and slowing down the aging of
the battery.

[0025] It should be noted that the extreme value of the cell voltage is the voltage value closest to the protection critical
voltage among a plurality of cell voltages. For example, the cell voltage extreme value in the process of limiting the
discharging power is a minimum cell voltage among all battery cells of a plurality of battery modules in the current battery;
and the cell voltage extreme value in the process of limiting the charging power is a maximum cell voltage among all battery
cells of a plurality of battery modules in the current battery. The battery includes at least one battery module, which includes
at least one cell, and the charging power limit is a regenerative power limit.

[0026] It should be noted that, at different temperatures, the battery voltage range may be divided into seven different
voltage intervals. For example, with reference to FIG. 2, at a temperature of 25°C, the battery voltage range is divided into a
normal voltage region, a voltage limited power region, a voltage alarm region, an over-charge region, and an over-
discharge region respectively, where the voltage limited power region includes an over-voltage limited power region and
an under-voltage limited power region, the voltage alarm region includes an over-voltage alarm region and an under-
voltage alarm region.

[0027] Specifically, when the battery is in the normal voltage region, the battery can be used normally, and the power
outputby the battery management system, that is, the battery output power, is not limited. When the battery is in the voltage
limited power region, the voltage is abnormal, and the power output by the battery management system, that s, the battery
output power, is limited. When the battery is in the voltage alarm region, the battery management system will send out a
faultalarm signal, and limit the power output. When the battery is in the over-charge region, the voltage has already beenin
an over-charge state, and when the battery is used in this over-charge region, the aging of the battery will be accelerated.
When the battery is in the over-discharge region, the voltage has already been in an over-discharge state, when the battery
is used in over-discharge region, the aging of the battery will also be accelerated. Therefore, the battery management



10

15

20

25

30

35

40

45

50

55

EP 4 503 373 A1

system must limit the battery output power in the voltage limited power region, to prevent the voltage trend from
deteriorating.

[0028] In related technologies, the battery power limit protection in the battery management system uses the voltage-
segmented power limit method to re-segment the voltage range in different temperature ranges, and to redistribute the
limiting proportional coefficient, making the application of this method more complex. The method for protecting a battery
power limit provided by the embodiment of the present disclosure can be adapted to different temperature ranges
according to logic. The corresponding power limit coefficient can be automatically obtained according to the currently
collected cell voltage extreme value, and the voltage interval at the current temperature, making the use of this battery
power limitation protection method more convenient and simple.

[0029] Itshould be noted thatthe method for protecting a battery power limitincludes a discharging power limit protection
and a charging power limit protection, wherein the charging power limit protection is a regenerative power limit protection.
[0030] For example, during a process of discharging power limit protection, upon acquiring a maximum discharging
power of the battery according to the temperature data and the state of charge, the following table could be referred to:

battery maximum discharging power /kw

SOC/Temp 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
-30°C 0.0 1.2 2.3 3.5 7.3 1.1 12.8 | 15.6 | 15.6 | 15.6 15.6
-20°C 0.0 2.3 4.6 6.9 13.4 | 20.0 | 21.4 | 24.5 | 24.5 | 24.5 24.5
-10°C 0.0 4.0 7.9 11.9 18.9 | 256.9 | 27.8 | 31.0 | 31.0 | 31.0 31.0
0°C 0.0 6.9 13.8 | 20.7 | 27.2 324 36.3 | 39.1 39. 1 39.1 39. 1
10°C 0.0 9.6 19.3 | 28.9 | 36.8 | 42.4 | 46.3 | 49.2 | 49.2 | 49.2 49.2
20°C 0.0 | 12.5 | 25.0 | 37.5 | 46.3 | 51.8 | 55.5 | 58.5 | 58.5 | 58.5 58.5
30°C 0.0 | 13.9 | 27.8 | 41.7 | 50.7 | 56.0 | 59.5 | 62.6 | 62.6 | 62.6 62. 6
40°C 0.0 | 13.9 | 27.8 | 41.7 | 50.7 | 56.0 | 59.5 | 62.6 | 62.6 | 62.6 62.6
50°C 0.0 | 13.9 | 27.8 | 41.7 | 50.7 | 56.0 | 59.5 | 62.6 | 62.6 | 62.6 62.6
60°C 0.0 | 13.9 | 27.8 | 41.7 | 50.7 | 56.0 | 59.5 | 62.6 | 62.6 | 62.6 62.6

[0031] During a process of charging power limit protection, upon acquiring a maximum charging power of the battery
according to the temperature data and the state of charge, the following table could be referred to:

battery maximum charging power /kw
SOC/Temp 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
-30°C 1.9 1.9 1.9 1.9 1.8 1.6 1.3 0.9 0.6 0.3 0.0
-20°C 5.3 5.3 5.3 5.3 5.1 4.4 3.5 2.6 1.7 0.9 0.0
-10°C 11.1 11.1 1.1 11.1 10.6 9.2 7.3 5.3 3.6 1.8 0.0
0°C 21.1 21.1 21.1 21.1 19.7 | 17.4 | 14.0 | 10.5 7.0 3.5 0.0
10°C 32.9 | 3229 | 32.9 | 32.9 30.4 27.1 22.1 17.1 11.4 57 0.0
20°C 45.5 | 45.5 | 45.5 | 45.5 | 41.5 | 37.4 | 31.1 24.8 16.5 8.3 0.0
30°C 51.4 | 51.4 | 51.4 | 51.4 | 46.6 | 42.3 | 35.5 | 28.6 | 19.1 9.5 0.0
40°C 51.4 | 51.4 | 51.4 | 51.4 | 46.6 | 42.3 | 35.5 | 28.6 | 19.1 9.5 0.0
50°C 51.4 | 51.4 | 51.4 | 51.4 | 46.6 | 42.3 | 35.5 | 28.6 | 19.1 9.5 0.0
60°C 51.4 | 51.4 | 51.4 | 51.4 | 46.6 | 42.3 | 35.5 | 28.6 | 19.1 9.5 0.0

where Temp is an abbreviation of Temperature, and denotes temperature data; SOC is an abbreviation of State of
Charge, which is translated as state of charge.

[0032] It can be appreciated that, the calculation formula for obtaining an actual available power that the battery
management system allows the vehicle to use according to the maximum available power and the power limit coefficient, is
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as follows:

P = Powery g, X Limitgee,

where P denotes the actual available power, Power,,,, denotes the maximum available power, and Limits;, denotes the
power limit coefficient.

[0033] It should be noted that the calculation formula of the actual available power can be actually applied to both the
discharging power limit protection method and the charging power limit protection method.

[0034] With reference to FIG. 3, it can be appreciated that battery power limit includes a discharging power limit and a
charging power limit, in the process of limiting the discharging power, the power limit coefficient is a first power limit
coefficient, the cell voltage extreme value is a minimum cell voltage, the voltage limited power interval includes a
discharging power limit starting voltage, a discharging power limit cut-off voltage and a discharging power limit recovery
voltage. S400 includes but is not limited to the following step:

S410: determining the first power limit coefficient, by comparing the minimum cell voltage with the discharging power limit
starting voltage, the discharging power limit cut-off voltage and the discharging power limit recovery voltage respectively.
[0035] It should be noted that, in the process of limiting the discharging power, the first power limit coefficient becomes
smaller and smaller. When the minimum cell voltage gradually rises, the first power limit coefficient still maintains the
calculated value at the previous moment. Only when the minimum cell voltage rises to the discharge power limit recovery
voltage, the first power limit coefficient will increase and return to the default value.

[0036] WithreferencetoFIG.4toFIG.5,itcan be appreciated that step S410, includes butis not limited to the following
steps:

S411: acquiring an initial discharging power limit coefficient;

S412: in response to the minimum cell voltage being not less than the discharging power limit starting voltage,
determining the first power limit coefficient to be the initial discharging power limit coefficient;

S413: in response to the minimum cell voltage being not greater than the discharging power limit cut-off voltage,
determining the first power limit coefficient to be zero;

S414: in response to the minimum cell voltage being between the discharging power limit starting voltage and the
discharging power limit cut-off voltage, calculating and obtaining the first power limit coefficient according to a first
voltage power limit formula; and

S415: in response to the minimum cell voltage being greater than the discharging power limit recovery voltage,
determining the first power limit coefficient to be the initial discharging power limit coefficient.

[0037] In this embodiment, the initial discharging power limit coefficient is a default value 100%, that is, when the
minimum cell voltage is not less than the discharging power limit starting voltage, the first power limit coefficient is 100%;
when the minimum cell voltage is greater than the discharging power limit recovery voltage, the first power limit coefficient
is also 100%.

[0038] It should be noted that, with reference to FIG. 5, V; denotes the discharging power limit starting voltage, V,
denotes the discharging power limit cut-off voltage, V5 denotes the discharging power limit recovery voltage, Vitgy;,
denotes the minimum cell voltage, and Limitg,,1 denotes the first power limit coefficient.

[0039] It should be noted that, with reference to FIG. 5, during the discharging power limit process, the method for
protecting a battery power limit provided by this embodiment changes linearly with the minimum cell voltage collected in
real time. This method is simple to operate, and also improves the accuracy of the actual available power obtained
according to the first power limit coefficient, and may be used in the entire temperature range, and can be adapted to a
variety of different projects.

[0040] It should be noted that values of the discharging power limit starting voltage, the discharging power limit cut-off
voltage and the discharging power limit recovery voltage are provided by the battery manufacturer or determined
according to a fault alarm voltage point. lllustrated as an example, reference may be made to the following table:

Temp /Vitg -40°C -30°C -20°C -10°C 0°C 10°C 25°C 45°C 50°C 60°C
2 2.7 2.7 2.7 3 3 3.25 3.25 3.25 3.25 3.25
V, 2.4 2.4 2.4 2.6 2.6 2.8 2.8 2.8 2.8 2.8
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(continued)

Temp /Vitg -40°C -30°C -20°C -10°C 0°C 10°C 25°C 45°C 50°C 60°C
V3 2.9 2.9 2.9 3.2 3.2 3.45 3.45 3.45 3.45 3.45

[0041] It can be appreciated that the first voltage power limit formula in step S414 is as follows:

x . _ Vlthln_VZ x .
Limitgater = W X Limitgates,

where Limitg_.1 denotes the first power limit coefficient, Vitg,,;, denotes the minimum cell voltage, V,; denotes the
discharging power limit starting voltage, V, denotes the discharging power limit cut-off voltage, Limitg,,3 denotes the
initial discharging power limit coefficient, and the units of V;, V, and V; are all volts.

[0042] In this embodiment, the initial discharging power limit coefficient is a default value 100%, therefore, the first
voltage power limit formula may be further denoted as follows:

P Vit in—V-
Limitpge; = —M1"2 % 100%.
Vi—-V2

[0043] With reference to FIG. 6, it can be appreciated that battery power limit includes a discharging power limit and a
charging power limit, in the process of limiting the charging power, the power limit coefficient is a second power limit
coefficient, the cell voltage extreme value is a maximum cell voltage, the voltage limited power interval includes a charging
power limit starting voltage, a charging power limit cut-off voltage and a charging power limit recovery voltage. Step S400,
includes but is not limited to the following step:

S420: determining the second power limit coefficient, by comparing the maximum cell voltage with the charging power limit
starting voltage, the charging power limit cut-off voltage and the charging power limit recovery voltage, respectively.
[0044] Itshould be noted that during the charging power limit process, the second power limit coefficient becomes larger
and larger. At this time, the maximum cell voltage gradually decreases, and the second power limit coefficient still
maintains the calculated value at the previous moment. Only when the maximum cell voltage has been reduced to the
charging power limit recovery voltage, the second power limit coefficient will be recovered to the default value.

[0045] Withreferenceto FIG.7to FIG. 8, itcan be appreciated that step S420, includes but is not limited to the following
steps:

S421: acquiring an initial charging power limit coefficient;

S422: in response to the maximum cell voltage being not greater than the charging power limit starting voltage,
determining the second power limit coefficient to be the initial charging power limit coefficient;

S423: in response to the maximum cell voltage being not less than charging power limit cut-off voltage, determining
the second power limit coefficient to be zero;

S424: in response to the maximum cell voltage being between the charging power limit starting voltage and the
charging power limit cut-off voltage, calculating and obtaining a second power limit coefficient according to a second
voltage power limit formula;

S425:inresponse to the maximum cell voltage being less than the charging power limit recovery voltage, determining
the second power limit coefficient to be the initial charging power limit coefficient.

[0046] Inthis embodiment, the initial charging power limit coefficientis a default value 100%, that is, when the maximum
cell voltage is not greater than the charging power limit starting voltage, the second power limit coefficient is 100%; and
when the maximum cell voltage is less than the charging power limit recovery voltage, the second power limit coefficientis
also 100%.

[0047] Itshould be noted that, referring to FIG. 8, V, denotes the charging power limit starting voltage, V5 denotes the
charging power limit cut-off voltage, Vg denotes the charging power limit recovery voltage, Vitg, ,,, denotes the maximum
cell voltage, and Limitg,,, denotes the second power limit coefficient.

[0048] Itshould be notedthat, with reference to FIG. 8, during the charging power limit process, the method for protecting
a battery power limit provided by this embodiment changes linearly with the maximum cell voltage collected in real time.
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This method is simple to operate, and also improves the accuracy of the actual available power obtained according to the
second power limit coefficient, and can be used in the entire temperature range, and can be adapted to a variety of different
projects.

[0049] Itshould be noted that values of the charging power limit starting voltage, the charging power limit cut-off voltage
and the charging power limit recovery voltage are provided by the battery manufacturer or determined according to a fault
alarm voltage point. lllustrated as an example, reference may be made to the following table:

Templ Vitg -40°C -30°C -20°C -10°C 0°C 10°C 25°C 45°C 50°C 60°C
V, 4.15 4.15 4.15 4.15 4.15 4.15 4.15 4.15 4.15 4.15
Vg 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25 4.25
Vg 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1

[0050] It can be appreciated that the first voltage power limit formula in step S424 is as follows:

Vs—VItgmax

LimitRatez = LimitRate4_ - e
57 VY4

X Limitpates,

where Limitg,., denotes the second power limit coefficient, Vitg,,,, denotes the maximum cell voltage, V, denotes the
charging power limit starting voltage, V;; denotes the charging power limit cut-off voltage, Limitg_.4 denotes the initial
charging power limit coefficient, and the units of V,, Vi are both volts.

[0051] Inthis embodiment, the initial charging power limit coefficient is a default value 100%, therefore, and the second
voltage power limit formula may be further denoted as follows:

Limitggres = 100% — =-1IMax o 10004,

57 Va

[0052] Moreover, inasecond aspect, an embodiment of the present disclosure further provides a system for protecting a
battery power limit, which includes: a memory, a processor and a computer program stored on the memory and executable
on the processor.

[0053] The processor and the memory may be connected via a bus or other means.

[0054] As a non-transitory computer-readable storage medium, memory can be configured to store non-transitory
software programs and non-transitory computer executable programs. In addition, the memory may include high-speed
random-access memory and may also include non-transitory memory, such as at least one magnetic disk storage device,
flash memory device, or other non-transitory solid-state storage device. In some embodiments, the memory may
optionally include memories located remotely from the processor, and these remote memories may be connected to
the processor via a network. Embodiments of the above-mentioned network includes but is not limited to the Internet,
intranets, local region networks, mobile communication networks and combinations thereof.

[0055] The non-transient software programs and instructions required to implement the method for protecting a battery
power limit according to the embodiment in the first aspect, are stored in the memory, which, when executed by the
processor, cause the processor to perform the method for protecting a battery power limit in the above embodiment, for
example, perform the method steps S100to S400in FIG. 1, the method step S410in FIG. 3, the method steps S411to S415
in FIG. 4, the method step S420 in FIG. 6, and the method steps S421 to S425 in FIG. 7.

[0056] The device embodiments described above are only illustrative, where the units described as separate compo-
nents may or may not be physically separated, that is, they may fall into one place, or they may be distributed to multiple
network units. Some or all of the modules may be selected according to actual needs, to achieve the objective of the
embodiments of the present disclosure.

[0057] Moreover, an embodiment of the present disclosure further provides a computer-readable storage medium
storing computer executable instructions which, when executed by a processor or a controller, for example, executed by a
processor in the above device embodiments, may cause the above processor to perform the method for protecting a
battery power limit in the above embodiment, for example, to perform the above method steps S100 to S400 in FIG. 1, the
method step S410in FIG. 3, and the method steps S411to S415in FIG. 4, the method step S420in FIG. 6, and the method
steps S421 to S425in FIG. 7.

[0058] Those of ordinary skill in the art can understand that all or some steps in the method, and the system disclosed
above can be implemented as software, firmware, hardware, and appropriate combinations thereof. Some or all of the
physical components may be implemented as a software executed by a processor, such as a central processing unit, a
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digital signal processor, or a microprocessor, or as a hardware, or as an integrated circuit, such as an application specific
integrated circuit. Such a software may be distributed on a computer-readable medium, which may include a computer
storage medium (or a non-transitory medium) and acommunication medium (or a transitory medium). As is known to those
of ordinary skill in the art, the term computer storage medium includes a volatile and nonvolatile, removable and non-
removable medium, which is implemented in any method or technology for storing information such as computer-readable
instructions, data structures, program modules or other data. The computer storage medium includes, but is not limited to,
RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, Digital Versatile Disk (DVD) or other optical
disk storage, magnetic cassettes, tapes, disk storage or other magnetic storage devices, or any other medium which may
be used to store the desired information and may be accessed by a computer. Additionally, it is known to those of ordinary
skillin the art that the communication medium typically contains computer-readable instructions, data structures, program
modules, or other data in a modulated data signal such as a carrier wave or other transmission mechanism, and may
include any information delivery medium.

[0059] Preferred embodiments of the present disclosure have been described in detail, but the present disclosure is not
limited to the above embodiments. Those of ordinary skill in the art can also make various equivalent modifications or
substitutions without departing the gist of the present disclosure. These equivalent modifications or substitutions are
included within the scope limited by the claims of the present disclosure.

Claims

1. A method for protecting a battery power limit, applied to a vehicle, the vehicle being provided with a battery
management system, wherein the method comprises:

acquiring temperature data, a state of charge, and a cell voltage extreme value of a battery, periodically;
calculating a current maximum available power according to the temperature data and the state of charge,
wherein the maximum available power comprises a maximum discharging power and a maximum charging
power;

determining a power limit coefficient according to the cell voltage extreme value, and a voltage limited power
interval corresponding to the temperature data; and

obtaining an actual available power that the battery management system allows the vehicle to use according to
the maximum available power and the power limit coefficient.

2. The method for protecting a battery power limit according to claim 1, wherein a calculation formula for obtaining an
actual available power that the battery management system allows the vehicle to use according to the maximum
available power and the power limit coefficient is as follows:

P = Powery g, X Limitp,te,

wherein P denotes the actual available power, Power,,,, denotes the maximum available power, and Limitg.
denotes the power limit coefficient.

3. The method for protecting a battery power limit according to claim 1, wherein the battery power limit comprises a
discharging power limit and a charging power limit, in the discharging power limit, the power limit coefficient is a first
power limit coefficient, the cell voltage extreme value is a minimum cell voltage, the voltage limited power interval
comprises a discharging power limit starting voltage, a discharging power limit cut-off voltage and a discharging power
limit recovery voltage; and the determining a power limit coefficient according to the cell voltage extreme value, and a
voltage limited power interval corresponding to the temperature data comprises:
determining the first power limit coefficient by comparing the minimum cell voltage with the discharging power limit
starting voltage, the discharging power limit cut-off voltage and the discharging power limit recovery voltage,
respectively.

4. The method for protecting a battery power limit according to claim 2, wherein the determining the first power limit
coefficient by comparing the minimum cell voltage with the discharging power limit starting voltage, the discharging

power limit cut-off voltage and the discharging power limit recovery voltage respectively comprises:

acquiring an initial discharging power limit coefficient;
in response to the minimum cell voltage being not less than the discharging power limit starting voltage,

10
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determining the first power limit coefficient to be the initial discharging power limit coefficient;

in response to the minimum cell voltage being not greater than the discharging power limit cut-off voltage,
determining the first power limit coefficient to be zero;

in response to the minimum cell voltage being between the discharging power limit starting voltage and the
discharging power limit cut-off voltage, calculating and obtaining the first power limit coefficient according to a first
voltage power limit formula; and

in response to the minimum cell voltage being greater than the discharging power limit recovery voltage,
determining the first power limit coefficient to be the initial discharging power limit coefficient.

The method for protecting a battery power limit according to claim 3, wherein the first voltage power limit formula is as
follows:

Vitgmin—V2

Limity i1 = ViV

X Limitpgies,

wherein Limitg,;.1 denotes the first power limit coefficient, Vitg,,;, denotes the minimum cell voltage, V; denotes the
discharging power limit starting voltage, V, denotes the discharging power limit cut-off voltage, and Limitg,,3 denotes
the initial discharging power limit coefficient.

The method for protecting a battery power limit according to claim 1, wherein the battery power limit comprises a
discharging power limit and a charging power limit, in the charging power limit, the power limit coefficient is a second
power limit coefficient, the cell voltage extreme value is a maximum cell voltage, the voltage limited power interval
comprises a charging power limit starting voltage, a charging power limit cut-off voltage and a charging power limit
recovery voltage; and the determining a power limit coefficient according to the cell voltage extreme value, and a
voltage limited power interval corresponding to the temperature data comprises:

determining the second power limit coefficient by comparing the maximum cell voltage with the charging power limit
starting voltage, the charging power limit cut-off voltage and the charging power limit recovery voltage, respectively.

The method for protecting a battery power limit according to claim 6, wherein the determining the second power limit
coefficient by comparing the maximum cell voltage with the charging power limit starting voltage, the charging power
limit cut-off voltage and the charging power limit recovery voltage respectively comprises:

acquiring an initial charging power limit coefficient;

in response to the maximum cell voltage being not greater than the charging power limit starting voltage,
determining the second power limit coefficient to be the initial charging power limit coefficient;

in response to the maximum cell voltage being not less than the charging power limit cut-off voltage, determining
the second power limit coefficient to be zero;

in response to the maximum cell voltage being between the charging power limit starting voltage and the charging
power limit cut-off voltage, calculating and obtaining the second power limit coefficient according to a second
voltage power limit formula; and

in response to the maximum cell voltage being less than the charging power limit recovery voltage, determining
the second power limit coefficient to be the initial charging power limit coefficient.

The method for protecting a battery power limit according to claim 7, wherein the first voltage power limit formula is as
follows:

Vs—VItgmax

Limitggier = Limitygres — =
5~ Vs

X LimitRatezh

wherein Limitg;., denotes the second power limit coefficient, Vitg, ,,, denotes the maximum cell voltage, V, denotes
the charging power limit starting voltage, V5 denotes the charging power limit cut-off voltage, and Limitg;.4, denotes
the initial charging power limit coefficient.

A system for protecting a battery power limit, comprising a memory, a processor and a computer program stored on the

memory and executed on the processor, wherein the computer program, when executed by the processor, causes the
processor to implement the method for protecting a battery power limit according to any one of claims 1 to 8.

11
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10. A computer-readable storage medium, wherein the computer-readable storage medium stores computer executable
instructions for causing the computer toimplement the method for protecting a battery power limitaccording to any one
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